Catastrophizing is a maladaptive thought process that involves irrational fear and worry about anticipated or actual symptoms. Although clinically relevant, the role of catastrophizing in patients with chronic dizziness or imbalance has not yet been explored to our knowledge.
D izziness or vertigo, one of the most common symptoms in medicine, affects 20% to 30% of patients in the general population and is associated with reduced quality of life. [1] [2] [3] Patients with chronic dizziness frequently have catastrophic thinking, which observationally appears to contribute to symptom severity and negative treatment outcomes. While pain catastrophizing is a well-known phenomenon, 4 the literature on dizziness catastrophizing is limited. Many patients with chronic dizziness and imbalance exhibit a mismatch between the extent of an identified organic lesion and the degree of subjective symptom severity, which may be associated with psychological factors, including catastrophic thinking. 5, 6 Catastrophizing is a maladaptive thought process that involves irrational fear and worry about anticipated or actual symptoms, and it is often exhibited by patients with anxiety and depressive disorders. 7 Several early studies 4,8-11 on catastrophizing indicate that catastrophizers often experience high levels of physical and emotional distress. More recently, empirical evidence has accrued to suggest that pain catastrophizing contributes to overall clinical burden in patients with chronic pain, including increased symptom severity, pain-related disability, comorbidity, and changes in social support. 7,12, 13 Clinical observations suggest that catastrophizing may similarly contribute to negative clinical outcomes in adults with chronic dizziness. Anxiety and depression are often comorbid with chronic dizziness 14, 15 and contribute to patient distress. 3, 16 Anxiety arousal and depression may trigger or contribute to catastrophic thinking in patients with dizziness. 17, 18 While there are no studies specific to dizziness catastrophizing, research on pain catastrophizing provides conflicting evidence about the degree to which catastrophizing overlaps with negative affect constructs (eg, anxiety and depression). 4 , 19 The results of some studies 20, 21 on pain suggest a strong overlap between catastrophizing and negative affectivity, whereas the findings of other studies 4, 22 suggest that, although associated with anxiety and depression, pain catastrophizing is a unique contributor to the subjective experience of pain intensity. We are not aware of any studies that have specifically evaluated the role of catastrophizing in patients with dizziness. A validated measure of dizziness catastrophizing is needed to facilitate our understanding of its association with negative clinical outcomes in patients with dizziness. Therefore, the aims of this study were to (1) psychometrically test a novel measure of dizziness catastrophizing in a sample of outpatients with dizziness due to a wide range of clinical diagnoses and (2) assess the measure's distinctness from negative affectivity (eg, symptoms of panic, anxiety, and depression) in relation to dizziness-related disability using structural equation modeling (SEM). Based on our clinical observations and the literature on pain catastrophizing, we hypothesized that the concept of dizziness catastrophizing would be associated with negative affectivity and would also be independently correlated with dizzinessrelated disability.
Methods

Ethics Approval
This study was approved by the University Health Network Research Ethics Board. Informed consent requirements were waived because the study used a retrospective medical record review design.
Scale Development and Validation
The Dizziness Catastrophizing Scale (DCS) is a 13-item selfreport measure of catastrophic thinking associated with dizziness at the time of the assessment (eFigure in the Supplement). The items and scoring of the DCS were adapted from the previously validated Pain Catastrophizing Scale (PCS) by replacing the term pain with dizziness. 4 The present work was done with the support of the developer of the PCS. All items are scored using a 5-point Likert-type scale ranging from "not at all" to "all the time." Like the PCS, the DCS requires approximately a grade 6 reading level, as measured by the Flesch-Kincaid grade level formula, 23 Findings In this medical record review of 457 adults with a balance disorder, the Dizziness Catastrophizing Scale demonstrated strong psychometric properties and was independently associated with dizziness-related disability.
Meaning Dizziness catastrophizing requires greater attention and treatment in clinical settings because of its association with dizziness-related disability.
Statistical Analysis
Statistical analyses were performed using a software program (SPSS, version 24.0; IBM Corp). Means, SDs, and frequencies were calculated for the demographic and clinical variables as appropriate. Pearson product moment correlations (r) were performed between these variables (ie, age, duration of symptoms, the DHI, and the PANAS) and the DCS scores, with correlation coefficients from 0.20 to 0.39 defined as weak, 0.40 to 0.59 as moderate, and greater than 0.60 as strong. MannWhitney tests were used to compare the DCS and DHI scores among men and women. Analysis of variance was performed to assess differences in the DCS and DHI scores among the 11 dizziness-related diagnostic categories. Subsequent post hoc Tukey tests were performed if group differences were found. Statistical significance was set at P ≤ .05 (2-tailed).
Scale Validity and Scale Reliability
Convergent and discriminant validity were evaluated using Pearson product moment correlations between the DCS and the PANAS positive and negative affect subscales. For scale reliability, single item scores of the DCS were available for 144 patients. Internal consistency of the DCS was assessed using Cronbach α and corrected item-total correlation. Testretest reliability for the DCS was assessed at 2 months after the initial visit. Reliability analyses were conducted using 2-way mixed intraclass correlation coefficients for absolute agreement set at a 95% CI.
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Exploratory Factor Analysis
To evaluate the factor structure of the 13-item DCS, we initially conducted a parallel analysis to identify the number of components to extract for a subsequent exploratory factor analysis. 28 The number of components to extract is assessed by comparing eigenvalues from the original data with 95th percentile or higher eigenvalues generated from 1000 random permutations of the same data set. 28, 29 The number of eigenvalues from the original data that exceed the randomly generated eigenvalues represents the number of components to extract. 28, 29 Next, to perform a confirmatory factor analysis, we randomly divided the data into 2 equal subsets. The first subset was used to conduct exploratory factor analysis, and the second subset was used to perform a confirmatory factor analysis. The exploratory and confirmatory factor analyses were performed with a software program (Mplus, version 6.12; Muthén & Muthén) using weighted least squares mean and variance-adjusted estimation. Cutoff levels for the following indexes were used to assess model fit of the exploratory factor analysis: χ 2 test of model fit significance greater than . 
Structural Equation Modeling
Structural equation modeling was used to explore the associations of dizziness catastrophizing and positive and negative affectivity with dizziness-related disability. It was conducted using the full information maximum likelihood method in SPSS (Amos 21.0), which considers missing data and estimates the mean and intercept. 32 This analysis included 457 patients to investigate if dizziness-related disability, as measured with the DHI, is predicted by measures of dizziness catastrophizing (evaluated with the DCS) and positive and negative affect (evaluated with the PANAS). Complete data were available for 352 of the 457 participants. Several model fit indexes were used to evaluate the extent to which the model represented the data. 33 As there were zero df, our proposed models were saturated, which means that all of the variables for estimating model fit were perfect; therefore, all possible associations within the models were accounted for.
Regression Analysis
A hierarchical multiple regression analysis was performed with the DHI as the dependent variable. The predictor variables were entered into the model in the order of the DCS in block 1 and the PANAS positive and PANAS negative in block 2.
Results
Demographic and Clinical Characteristics
The clinical and demographic characteristics of the study participants whose data contributed to the validity and reliability assessments of the DCS are listed in Table 1 and . No significant associations were found between the DCS and age (r = 0.04, P = .38), sex (r = 0.04, P = .44), or duration of symptoms (r = −0.02, P = .68), whereas a moderate positive correlation was found between dizzinessrelated disability and duration of symptoms (r = 0.13, P = .03) 
Research Original Investigation
Catastrophizing and Dizziness-Related Disability Assessed With the Dizziness Catastrophizing Scale (Table 1) . Women had higher dizziness-related disability than men (z = −2.97, P = .003), with the mean (SD) DHI scores being 46.0 (25.1) in men and 53.8 (24.7) in women. A positive correlation was also found between the DCS and DHI scores (r =0. 67 ,P < .001), which remained significant after Bonferroni correction.
Moderate to strong associations were found between catastrophizing and dizziness-related disability across diagnostic classifications (Table 2) . Diagnostic group differences were found for the DCS scores (F 10,427 =2.064,P = .03) but not for the DHI scores (F 10,386 = 1.591, P = .11) ( Figure 1 and Table 2 
Convergent and Discriminant Validity
The DCS was strongly correlated with the PANAS negative affect score (r =0 . 78 ,P < .001) and was modestly to moderately negatively correlated with the PANAS positive affect score (r = −0.40, P < .001). These findings suggested good convergent and divergent validity, respectively ( Table 1) .
Scale Reliability
The DCS demonstrated strong internal consistency (α = .95).
The factor loadings for the single latent component and corrected item-total correlations for each DCS item are listed in the eTable in the Supplement. Follow-up visit data to assess test-retest reliability were available for 35 patients. The intraclass correlation coefficient for the average 2-month (ie, mean [SD], 66.7 [20. 5] days; range, 7-91 days) test-retest reliability for the DCS total score was 0.92 (P < .001 at the 95% CI).
Exploratory Factor Analysis
One component emerged from the parallel analysis with an eigenvalue that was greater than randomly generated eigenvalues. The first 3 eigenvalues generated from actual data were 8.39, 0.87, and 0.71, and the first three 95th percentile eigenvalues generated from random data were 1.65, 1.49, and 1.37; therefore, the retention of 1 factor was suggested. The subsequent exploratory analysis indicated a satisfactory fit for the 1-factor model (χ 2 test of model fit significance >.05, RMSEA of 0.131, CFI of 0.975, TLI of 0.970, and SRMR of 0.055). The single component extracted for the exploratory factor analysis explained 61.6% of the variance in the DCS. The factor loadings for the individual items were all 0.726 or higher (eTable in the Supplement).
For the confirmatory factor analysis, the data were divided into 2 equal subsets. One component emerged from the parallel analysis of the first data subset with an eigenvalue that was greater than the randomly generated eigenvalues. The first 3 eigenvalues generated from actual data were 8.57, 1.02, and 0.64, and the first three 95th percentile eigenvalues generated from random data were 1.98, 1.70, and 1.52; therefore, the retention of 1 factor was suggested. In the first data subset, satisfactory indexes were found for a 1-factor model ( 
Structural Equation Modeling
Figure 2 shows the model representing the hypothesis that dizziness-related disability (the DHI) is predicted by affect (the PANAS positive and negative) and catastrophizing (the DCS). The paths from positive affect (standardized β, −0.187), negative affect (standardized β, 0.275), and catastrophizing (standardized β, 0.378) to dizziness-related disability were statistically significant (P < .001 for all). Table 3 summarizes the hierarchical regression for dizzinessrelated disability (ie, the DHI). The DCS was independently associated with the DHI and remained associated after positive and negative affectivity (ie, the PANAS positive and negative subscale scores) was entered into the model. Dizziness catastrophizing (ie, the DCS) independently accounted for 47.1% of the variance in dizziness-related disability. All variables accounted for 52.9% of the variance in dizziness-related disability.
Regression Analysis
Discussion
To our knowledge, this is the first study to investigate the role of catastrophizing in patients with dizziness. Our results suggest that catastrophizing is a strong independent predictor of dizzinessrelated disability across diagnoses (Figures 1 and 2) . We discovered this through the psychometric evaluation of the DCS, a novel measure of catastrophizing in dizziness, which was adapted from the well-established PCS. 4 Psychometrically, the DCS demonstrated good convergent and discriminant validity, as well as reliability. While the DCS total score was convergent with the PANAS negative affect subscale, the DCS total score was only moderately negatively correlated with the PANAS positive affect subscale. The results of our exploratory factor analysis suggest a single-factor solution for the DCS, which differs from the 3-factor solution of the PCS. 4 Additional tests of the factor structure of the DCS in larger samples are required.
The results of our path and regression analyses revealed that catastrophizing (ie, higher DCS scores), although associated with negative affectivity (ie, the PANAS negative affect subscale), was independently correlated with dizziness-related disability, as assessed with the DHI, the criterion standard measure for quantifying impairment attributable to dizziness (Figure 2 and Table 3 ). Our results are in line with previous findings 4, [34] [35] [36] suggesting that catastrophizing is a related but unique construct from depression and other manifestations of anxiety and emotional distress. In another study, 37 although weak to moderate correlations were found between catastrophizing and depression, some patients with musculoskeletal pain had either catastrophic thinking or negative affect associated with their condition but not both. In the present study, the strong association found between catastrophizing and dizziness-related disability was present across diagnostic classifications, including diagnoses traditionally identified as organic (eg, benign paroxysmal positional vertigo and central vestibular lesion) vs nonorganic (eg, chronic subjective dizziness or otolithic symptoms). This suggests that, similar to pain, 7,12 patients' subjective experience of their dizziness is an important contributor to dizziness-related disability regardless of diagnosis. Moreover, these results support a holistic approach to the care of patients with dizziness, which includes the treatment of the emotional and psychiatric factors contributing to disability. The strong test-retest reliability of the DCS (DCS total score of 0.92, P < .001) at 2-month follow-up has significant clinical implications. This result points to the persistence of catastrophizing in patients with dizziness if left untreated. Alternatively, it may also appear that the DCS is not sensitive to changes over time. However, evidence from the pain catastrophizing literature suggests that catastrophizing has a temporal stability in the absence of intervention 4 but can be significantly reduced by interventions that facilitate the use of healthier coping strategies (eg, psychiatric and rehabilitation support). [38] [39] [40] Although we are not aware of any studies specific to the treatment of catastrophizing in chronic dizziness, a substantial amount of literature supports the treatment of comorbid mood or anxiety symptoms to improve clinical outcomes in patients with long-term dizziness. [41] [42] [43] Moreover, there is also evidence that pharmacological treatments originally designed for the treatment of depression and anxiety improve chronic dizziness even in individuals who do not have symptoms of anxiety or depression.
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Limitations Our study has a few limitations. First, some data were missing because of measures being only partially completed by patients, which may have influenced the results of our SEM. However, the large sample that remained with complete data (n = 352) and the use of an SEM method (ie, full information maximum likelihood) to account for missing data were likely sufficient to overcome this issue. Future studies adopting a prospective design are recommended to minimize the likelihood of missing data that can occur with retrospective medical record reviews. Second, responses to self-report English-language questionnaires may have been influenced by difficulties experienced among those who were not native English speakers or patients with advanced disabilities. Third, our study sample may not be representative of the general population with dizziness. Because many of the patients assessed at the Multidisciplinary Neurotology Clinic are referrals from other specialists, these individuals likely reflect more complex cases than those seen in primary care settings.
Conclusions
The results of this study support the validity and reliability of the DCS as a measure of catastrophic thinking in dizziness, which is associated with dizziness-related disability independent of positive or negative affectivity (eg, symptoms of anxiety and depression). Our findings suggest that the evaluation of dizziness catastrophizing in clinical settings is essential because of its unique contribution to the degree of dizziness-related disability regardless of diagnosis (eg, organic vs nonorganic). Future studies should consider exploring the association of treatment specific for catastrophizing with clinical outcomes in patients with chronic dizziness. 
